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(57) [Abstract] 

[Means of Solution] Between pair of electrodes, at least one la 
yer clamping doing layer which at least 1 kind contains,the 
benzo pyro methene compound, organic electroluminescent 
element which becomes. 

[Effect(s)] Oganicelectroluniinescent element where light emi 
ssion luminance is superior is offered. 
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[Claim(s)] 

[Claim 1] . Between pair of electrodes, at least one layer clampi 
ng doing layer which at least 1 kind contains,the compound 
which is displayed with below-mentioned General Formula (1) 
(Chemical formula 1), organic electroluminescent element 
which becomes. 

[Chemical Formula 1 ] 



[5t<t\ R, % R 2 „ R 3 , Rs * «6 * R7* Rs * R 

„ 7vJl/S. 7;U=l^ri>*^yK-;US, ?7/W75y* 
7iU+iU*iU#-^T5/»* 711— 

-;U75/S. 7*J— ;u75/ 7U— 
v^;utK-;us. 7^^;us. ft^asc7»j— ta* 

aiC7'J-;US* 7/HfJU***. 7'J-;U^*S. 7/^T 

7;m^v*;u7f:-;u7;u^^rv*^^-^S, 7;Mr^a 

) 75/*/U?K-^ £fctt7;Kr-n>S£SU R 4 I* 
tK^JI^. v7/S, 7^;H, 77^S, ftSfcfflst 

7 u tt*SK7U-^k *fci*7;uy-^*a 

75^;US; 0Uft8xt7'J-JU£* Sfcl*«*85t7 



(The inside of Formula, Rl , R2 , R3 , R5 , R6 , R7 , R8 , A 
s for R9 to respective independence, hydrogen atom , halogen 
atom , cyano group , alkyl group , halogeno alkyl group , 
alkoxy alkyl group , alkoxy group, alkoxyalkoxy group, 
aryloxy group, acyl group, alkoxy carbonyl group , dialkyl 
amino carbonyl group , alkyi carbonyl amino group , aryl 
carbonyl amino group , aryl amino carbonyl group , aryloxy 
carbonyl group , aralkyl group , the carbocyclic aryl group , 
heterocyclic aryl group , alkyl thio group , aryl thio group , 
alkenyl oxycarbonyl group , aralkyloxy carbonyl group , the 
alkoxy carbonyl alkoxy carbonyl group , alkyl carbonyl alkoxy 
carbonyl group , di (alkoxy alkyl) amino carbonyl group or 
alkenyl group are displayed, R4displays hydrogen atom , cyano 
group , alkyl group , aralkyl group , carbocyclic aryl group , 
the heterocyclic aryl group or alkenyl group, Rio and Rl I 
displays fluorine atom , alkyl group , the alkoxy group , 
aralkyl group , carbocyclic aryl group or heterocyclic aryl 
group) 



[Claim 2] Layer which contains compound which is displayed 
with General Formula (l),the organic electroluminescent 
element which is stated in Claim 1 which is a luminescent layer. 



[Claim 3] Layer which contains compound which is displayed 
with General Formula (l),the organic electroluminescent 
element which is stated in Claim 1 which is a electron- 
implanted transport layer. 



[»**4i -8£it (D V%2ti&it£to£tttZ>® [Claim 4] Layer which contains compound which is displayed 
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with General Formula (lyurthermore organic 
electroluminescent element which is stated in any of Qaim 1 
to 3 whichcontains luminescent organometallic complex. 

[Claim 5] Between pair of electrodes, furthermore, organic elec 
trolurninescent element which is stated in any of Claims 1 
through 4 which possesses positive hole injection transport 
layer. 

[Claim 6] Between pair of electrodes, furthermore, organic elec 
troluminescent element which is stated in any of Claims 1 
through 5 which possesses electron-implanted transport layer. 



[000 1) 

-fa, 

[0002] 

f- CAppI Phys. Lett.. 51 , 913 (1987)) . *MJMB 
SMS*. zOBfi^^a+iBC^W** 1 **** 1 * 
ifcfe ITfe. ttfe) ®«*A<Rjffi-efe6. z<D£oUmZ 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards orga 
nic electroluminescent element. 

[0002] 

[Prior Art] Until recently, inorganic electroluminescent elemen 
t was used as for example backlight or other panel type light 
source, but the said luminescent element is driven, high voltage 
of alternating current is necessary. Recent, organic 
electrolurninescent element (organic electroluminescent 
element : organic electrolurninescent element) which uses 
organic material for light-emitting material was developed( 
Ar^ied Physics Letters, 51 and 913 (1987)). organic 
electrolurninescent element, thin film which includes 
fluorescence organic compound, having structure whichthe 
clamping is done between anode and cathode, filling 
electronand positive hole (hole) in said thin film, faming 
exciton tX^vton)by recombination doing,when this 
exciton inactivation doing, it is a element which light emitting 
is donemakinguse of light which is discharged. As for organic 
electroluminescent element, with low voltage of direct current 
of several V tb several tens V extent, light emittingis possible, 
light emitting of various color ( for example red color , blue 
and green color ) is possible by inaddition selecting types of 
fluorescence organic compound. As for organic 
electroluminescent element which possesses this kind of feature, 
application tothe various luminescent element and display 
element etc is expected. But, generally, light emitting 
brightness is low, in regard to utility it is not asatisfactory. 

[0003] for example tris (8 - quinolinolato) aluminum is designa 
ted as host compound light emitting brightness as method 
wWchimproves, as luminescent layer, organic 
electroluminescent element which uses coumann denvative 
and pyran derivatives guest compound (dopant) is proposed ( 
Journal of Applied Physics (0021-8979, JAPIAU) , 65,3610 
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[0004] 



[0005] 



(1989)). In addition, tris^- quinolinolato) aluminum is 
designated as host compound as luminescent layer, theorganic 
electroliiminescent element which uses pyro methene 
derivative ( for example 1,3,5,7,8 - pentamethyi - 4, 4-di 
fluoro-4 - bora-3a,4a-di aza - s - indacene) as guest 
compound is proposed, ( Japan Unexamined Patent Publication 
Hei 9- 118880 disclosure). But, when pyro methene 
derivative which is stated in said disclosure is used, emission 
colorwas green or yellow green, in addition has possessed 
satisfactory lignt emitting brightness withit is difficult saying 
was ascertained. Furthermore, adhesion of layer and electrode 
(for example cathode) which contain pyro methene derivative ( 
for example 1 ,3,5,7,8 - pentamethyi - 4, 4-di fluoro - 4 - 
bora - 3a,4a<ii aza - s - indacene ) which is stated in Japan 
Unexamined Patent Publication Hei 9-11 8880 disclosure is 
scanty, improvement beingnecessary at time of use of long 
period, was ascertained. Presently, light emitting it does in 
amber color or red color, organic electroluminescent 
elementwhich light emitting is done is desired to and high 
brightness. 

[0004] 

[Problems to be Solved by the Invention] Problem of this inven 
tion is superior in light emission efficiency, it is to offer 
theorganic electroluminescent element which light emitting is 
done in high brightness. 

[0005] 

[Means to Solve the Problems] This inventor etc, result of dilig 
ent investigation, this invention reached to completion 
inregard to organic electroluminescent element. As for 
namely, this invention, 

Between pair of electrodes, at least one layer clamping doing 1 
ayer which at least 1 kind contains,the compound which is 
displayed with below-mentioned General Formula (1) (Chemical 
formula 2), organic electroluminescent element which ^becomes, 

Layer which contains compound which is displayed with Gener 
al Formula (l),is luminescent layer organic electroluminescent 
element which is stated, 

Layer which contains compound which is displayed with Gener 
al Formula (l),is electron-implanted transport layer organic 
electroluminescent element which is stated, 

Layer which contains compound which is displayed with Gener 
al Formula (l),furmermore organic electroluminescent element 
which is stated in any of theaforementioned to which contains 
luminescent organometallic complex, 
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Between pair of electrodes, furthermore, organic electrolumin 
escent element which is stated in any of aforementioned to 
which possesses positive hole injection transport layer, 

Between pair of electrodes, furthermore, organic electrolumin 
escent element which is stated in any of aforementioned to 
which possesses electron-implanted transport layer, it is 
sorrcthingregarding. 

[0006] 

[Chemical Formula 2] 



(The inside of Formula, Rl , R2, R3 , R5, R6, R7. Rs,A 
s for R9 to respective independence, hydrogen atom , halogen 
atom, cyano group, alkyi group, halogeno alkyl group , 
alkoxy alkyl group , alkoxy group , alkoxy alkoxy group , 
aryioxy group, acyl group, alkoxy carbonyl group, dialkyl 
amino carbonyl group, alkyl carbonyl amino group , aiyi 
carbonyl amino group , aryl amino carbonyl group , aryioxy 
carbonyl group , aralkyi group , the carbocyclic aryl group , 
heterocyclic aryl group, alkyi thio group , aryl thio group, 
alkenyl oxycarbonyl group , aralkyloxy carbonyl group , the 
alkoxy carbonyl alkoxy carbonyl group , alkyl carbonyl alkoxy 
carbonyl group , di (alkoxy alley!) amino carbonyl group or 
alkenyl group are displayed, R4displays hydrogen atom , cyano 
group , alkyl group , aralkyi group , carbocyclic aryl group , 
the heterocyclic aryl group or alkenyl group, RioandRil 
displays fluorine atom , alkyl group , the alkoxy group , 
aralkyi group , carbocyclic aryl group or heterocyclic aryl 
group) 



[0007] 

[mommnm bit. **m\zmLxm\zmt* 

n^X. R, . R 2 . R 3 • R 5 • R 6 ^ R ? * R 8 * R 

7****, /\Ptf/7***»* 7*3**711***. 
7*a**». 7*a**7*a**** 7'J-***** 



[0007] 

[Embcxlirnent of Invention] You explain in detail below, in rega 
rdto this invention, organic electroluminescent element of 
this invention, between pair of electrodes, at least one layer 
clamping doing layerwhich at least 1 kind contains, benzo pyro 
methene compound which is displayed with theaforementioned 
General Formula (1), is something which becomes. In benzo 
pyro methene compound which is displayed with 
aforementioned General Formula (l)putting, Rl, R2, R3, 
R5 , R6 , R7 , R8 , As for R9 to respective independence, 



P.6 



JP ? 99097180A Bachine Translation 

7rt,b*->*JU#^7JU3*v*n<*-A^ 7JU*/l>* 

) 7 5/**#-Mk *fci*7**=jnraau »*t 



[0008] R, , R 2 . Rj . Rj- Rs 

so-z^juS. sec-?*;u£* t-7*;u3. n-'O^uS* 

iso-O^US. 2->*;i>7*^S. 1->*JU?*fl*. n 

, i-x^;u?^u&* 
W^uS. i.U-MJ**^*^*. i-x*;u-2- 

2-X*M^*v;U&. 2.5-v>^;U^v^S, 2.5,5-MJ 
2.4-v^n^^v^S. 2.2.4- h'J> 

. n-fy^S. 4-x^;U*>7^n^ 4-x^/t,-4.5- 
/U^*v;u&, n-0>xv/US. n-Kxv^S. 1.3.5.7-t 

n-h'jfva, 6->?;u-4- ?*;u***^ 

n-fh7fviH n-'O^fviH, 3.5-v/TJ^ 

?*;u£, 2.6-vy^^^^S, 2.4-v^^;^^^ 

2.2.5.5-T l-cyclo-'O^A' 
-2.2- y^fi^Qt';^ l-cyclo-^^rvJU-2.2- 



[0009] fclxtf. ?pp/t;u£. ^° a >^, 
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hydrogen atom, halogen alom , cyano group, alkyi group, 
halogenoalkyi group, alkoxy alkyi group , the alkoxy group , 
alkoxy alkoxy group, aryloxy group , acyl group, alkoxy 
carbonyl group , dialkyl amino carbonyl group , thealkyl 
carbonyl amino group , aryl carbonyl amino group , aryi 
amino carbonyl group, aryloxy carbonyl group , aralkyi group , 
carbocyclic aryl group , the heterocyclic aryl group , alkyi thio 
group, aryl thio group, alkenyl oxycarbonyl group , 
aralkyloxy carbonyl group , alkoxy carbonyl alkoxy carbonyl 
group , the alkyi carbonyl alkoxy carbonyl group , di (alkoxy 
alkyi) amino carbonyl group or alkenyl group are displayed, 
preferably, hydrogen atom , the alkyi group and carbocyclic 
aryl group are displayed. 

[0008]AsernbodimentofRi, R2 , R3 , R5 , R6 ,the R7 and 
Rg and R9, hydrogen atom ; halogen atom of fluorine , 
chlorine, bromine and iodine; cyano group; for example 
methyl group , ethyl group , n- propyl group , iso- propyl 
group, n- butyl group, iso- butyl group, s-butyl group , t- 
butyl group , n- pentyl group , iso- pentyl group , 2- methyl 
butyl group, 1- methyl butyl group , neo- pentyl group ,1,2- 
dimethyl propyl group ,1,1- dimethyl propyl group , eye lo- 
pentyl group , n- hexyi group , 4- methyl pentyl group , 3- 
methyl pentyl group , 2- methyl pentyl group , 1- methyl 
pentyl group , 3, 3- dimethyibutyi group , 2, 3- dimethylbutyl 
group , 1, 3- dimethylbutyl group , 2, 2- dimethylbutyl group , 1, 
2- dimethylbutyl group ,1,1- dimethylbutyl group , 3- ethyl 
butyl group , 2- ethyl butyl group , 1- ethyl butyl group , 1 ,2, 2- 
trimethyi butyl group ,1,1,2- trimethyl butyl group , alkyi 
group of l-ethyl-2- methyl propyl group , eye lo- hexyi 
group , n- heptyl group , 2- methyl hexyi group , 3- methyl 
hexyi group , 4- methyl hexyi group , 5- methyl hexyi group , 
2, 4- dimethyl pentyl group , n- octyt group , 2- ethylhexyl 
group , 2,5- dimethyl hexyi group , 2,5,5- trimethyl pentyl 
group , 2, 4- dimethyl hexyi group , 2,2, 4- trimethyl pentyl 
group , n- nonyl group , 3,5,5- trimethyl hexyi group , n- 
decyl group , 4- ethyl octyl group , 4- ethyl-4,5- dimethyl 
hexyi group , n- undecyl group , n- dodecyl group , 1,3,5,7- 
tetramethyl octyl group , 4- butyl octyl group , 6,6- diethyl 
octyl group , n- tridecyl group , 6- methyl- 4- butyl octyl 
group , n- tetradecyl group , n- pentadecyl group ,3,5- 
dimethyl heptyl group , 2,6- dimethyl heptyl group , 2, 4- 
dimethyl heptyl group . 2,2,5,5- tetramethyl hexyi group , l- 
cyclo-pentyl-2,2- dimethyl propyl group , 1-cyclo- hexyl- 
2,2- dimethyl propyl group or other straight chain and 
branched or cyclic; 

[0009] For example chloromethyl group , dichloro methyl gro 
up, fluoromethyl group , trifluoromethyi group , penta 
fluoromethyl group , pentafluoroethyi group and 
nonafluorobutyl group or other halogeno alkyi group ; for 
example methoxyethyl group , ethoxyethyl group , iso- propyl 
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oxyethyi group, 3- methoxypropyl group , 2-methoxybutyl 
group or other alkoxy alky! group ; for example methoxy 
group, ethoxy group, n- propoxy group , iso-jpropoxy group , 
n- butoxy group , iso- butoxy group , s- butoxy group , t- 
butoxy group , ti- pentoxy group , iso- pentoxy group , neo- 
pentoxy group , n- hexyloxy group and n - dodecyi oxy group 
or other alkoxy group; for example methoxy ethoxy group, 
ethoxy ethoxy group , 3- methoxypropyl oxy group and 3- 
(iso- propyl oxy) propyl oxy group or other alkoxy alkoxy 
group ; for example phenoxy group , 2- methyl phenoxy 
group , 4- methyl phenoxy group , 4- t-butyl phenoxy group , 

2- methoxy phenoxy group , 4- iso- propyl phenoxy group or 
other aryloxy group ; for example forrnyl group , acetyl group , 
ethyl carbonyl group , n- propyl carbonyl group , iso- propyl 
carbonyl group , n- butyl carbonyl group , iso- butyl carbonyl 
group , s-butyl carbonyl group , t-butyl carbonyl group , n- 
pentyl carbonyl group ,iso- pentyl carbonyl group , neo- pentyl 
carbonyl group , 2- methyl butyl carbonyl group and 
nitrobenzyl carbonyl group or other acyl group ; for example 
rrethoxycarbonyi group, ethoxy carbonyl group, isopropyl 
oxycarbonyl group and 2, 4- dirnethylbutyl oxycarbonyl group 
or other alkoxy carbonyl group ; 

[001 0] For example dimethylamino carbonyl group , diethyl a 
mino carbonyl group , di-n-propylamino carbonyl group , di-n- 
butyi amino carbonyl group and N- methyl- N- cyclohexyl 
amino carbonyl group or other dialkyi amino carbonyl group ; 
for example acetylamino group , ethyl carbonyl amino group 
and butyl carbonyl amino group or other alkyl carbonyl amino 
group ; for example phenylamino carbonyl group , 4- 
methyi phenyl amino carbonyl group , 2- methoxyphenyl 
amino carbonyl group , 4- n- propyl phenylamino carbonyl 
group or other aryl amino carbonyl group ; for example phenyl 
carbonyl amino group , 4- ethyl phenyl carbonyl amino group , 

3- butyl phenyl carbonyl amino group or other aryl carbonyl 
amino group ; for example phenoxy carbonyl group , 2- 
methyl phenoxy carbonyl group , 4- methoxy phenoxy 
carbonyl group , 4- t-butyl phenoxy carbonyl group or other 
aryloxy carbonyl group ; for example benzyl group , 
nitrobenzyl group , cyano benzyl group , hydroxy benzyl group , 
methyl benzyl group , dimethyl benzyl group , trimethyl benzyl 
group , dichloro benzyl group , methoxy benzyl group , 
ethoxy benzyl group , trifluoromeihyl benzyl group , naphthyl 
methyl group , nitro naphthyl methyl group , cyano naphthyl 
methyl group , hydroxy naphthyl methyl group , methyl 
naphthyl methyl group and trifluoromethyl naphthyl methyl 
group or other aralkyl group ; 

[001 1 ] For example phenyl group , nitrophenyl group , cyano 
phenyl group , hydroxyphenyl group , methyl phenyl group , 
dimethylphenyl group , trimethyl phenyl group , 
dichlorophenyl group, methoxyphenyl group , ethoxy phenyl 
group , trifluoromethyl phenyl group . H N- dimethylamino 
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-ha^^juS* ! sTJ t Kp 

??)i,&$<D&m&X7 v-iu&MTLi*. en'jAi. *x 

□ t'^^-S, n-^JU^*g, iso-^;UT^-S. sec-7 
^JUTvfS. t-^n/^S. n-'O^JU^g, iso-'O 

% neo-^V^U^S. l,2-y>^aeWS, 1.1 
-v>*;u:/pe;UT:*S^07JU*;U^*g : ^xtf* 7i 

7U;u***>a;u7Kz.;u£, 2-^f/+y*;^-^ 



[001 2] mi*. / h+i^utf-ju* h*'>*>;u#- 
jus. xh^v^j;U7K^;u> h*v2>;U7t-;-;uS* n-^p* 
*v^jU7t-;-;u> h*vrtn>*-;u£, >r v#^P7K**>a 

*;U?K-;US; x^;ua;U7£-JU> h^vrtJU/t-C-JUg^fl) 

> h^vxTJb) rsy *;utK-;uS, s? dF^»H 

5? (^n^yifjn 75/ A;U/t-:-;uS^a>v 
(7;u=i*v7ju*;u) rsy*;U7K=;u«: fifitf, fc*- 
;ug. ^a^-;US. 1-7-r-JUS, iso-^t-JUS. 1-^ 
>x-JU£ % 2-^>x-;ug. 2-;**/U-1- ^x-JUS. 3 
-^^;u-i- 7x-;us. 2->^;u-2- ^x-jus, 2,2-v 
v7/t*-jus, 2-V7/-2- /^ju^;u^v;ut'^;us 
, 2-v7/-2- ^^;ux;U7n>t*-;uS^<7)7JU>r-;uS^ 



phenyl group, naphthyi ^oup , nitro naphthyl group , cyano 
naphthyl group , hydroxy naphthyi group , methyl naphthyl 
group , trifluorornethyl naphthyl group or other carbocyclic 
aryl group; for example pyrrolyl group, thienyl group , 
furanyl group and oxi^ yl group , isoxazoyl basis, oxa diazo 
yl group , imidazoyl group and benzo ox*/ yl group , benzo 
thiazoyl group , benzo imidazoyl group , benzofuranyl group 
and India yl group or other heterocyclic aryl group ; for 
example methylthio group , ethyl thio group , n- propyl thio 
group , iso- propyl thio group , n- butyl thio group , iso- butyl 
thio group, s-butyl thio group , t-butyl thio group , n-pentyl 
thio group , iso- pentyl thio group , 2- methyl butyl thio group , 
1- methyl butyl thio group , neo- pentyl thio group ,1,2- 
dimethyl propyl thio group and 1,1- dimethyl propyl thio 
group or other alkyl thio group ; for example phenylthio group , 
4- methylphenyl thio group , 2- methoxyphenyl thio group , 
4- t-butyl phenylthio group or other aryl thio group ; for 
example aHyl oxycarbonyl group and 2- butenoxy carbonyl 
group or other alkenyl oxycarbonyl group ; for example 
benzyloxycarbonyl group and phenethyl oxycarbonyl group 
or other aralkyloxy carbonyl group ; 

[001 2] For example methoxycarbonyl methoxycarbonyl group , 
ethoxy carbonyl methoxycarbonyl group , n- propoxy 
carbonyl memoxycarbonyl group and i&fi^n 
carbonyl methoxycarbonyl group or other alkoxy carbonyl 
alkoxy carbonyl group ; the for example methyl carbonyl 
methoxycarbonyl group and ethyl carbonyl methoxycarbonyl 
group or other alkyi carbonyl alkoxy carbonyl group ; for 
example di (methoxyethyl) amino carbonyl group , di 
(ethoxymethyl) amino carbonyl group , di (ethoxyethyl) 
amino carbonyl group and di (propoxyethyl) amino carbonyl 
group or other di (alkoxy alkyl) amino carbonyl group ;the for 
example vinyl group , propenyl group , 1- butenyl group , iso- 
butenyl group , 1- pentenyl group , 2- pentenyl group , the 2- 
methyl-1- butenyl group , 3- methyl- 1- butenyl group , 2- 
methyI-2- butenyl group , 2, 2- di cyano vinyl group , 2- 
cyano-2- methyl carboxyl vinyl group and 2- cyano-2- 
methyl sulfone vinyl group or other alkenyl group can Delisted. 



[0 0 13] R 4 fi7kmH^ v7/g. 7JU*;Ug. 77 

ju-jus. K*asc7'j-;ua % «*aascT»j-;bS. £fc 
ii7;uy-;us^gL. »£L<tt, &mm=f-* 7ju*;u® 

fi\ >^JUS. x^JUS. n-^Q fJUg, iso-^Pt°JUS. 
n-z7^;U£. iso-^JUS. sec-?^;Ug. t-Z?T)l&. n 
-^>^JU5. iso-'O^JUg. 2->^JU^^JUS. 1-** 
JU??;US. neo-'O^S, 1. 2- v> *JU?P tf;Ug. 1 
, 1-v^JU^P t'JUg, cyclo-^l^JUg. n-^vJUg 

„ 4->tju^>^;us. 3-> ^/U'O^JUg, 2->^;u^> 
^;us. i-^JU'O^ug. 3.3-v>^;u^^;us. 2,3 



[0013] R4 displays hydrogen atom, cyano group, alkyl group, 
aralkyl group , the carbocyclic aryl group , heterocyclic aryl 
group or alkenyl group, displays preferably, hydrogen atom 
and the alkyl group. As embodiment of R4, hydrogen atom ; 
cyano group ; for example methyl group , ethyl group , n- 
propyl group , iso- propyl group , n- butyl group , iso- buty! 
group , s-butyl group , t-butyl group , n- pentyl group , iso- 
pentyl group , 2- methyl butyl group , 1- methyl butyl group , 
neo- pentyl group ,1,2- dimethyl propyl group ,1,1- dimethyl 
propyl group , eye lo- pentyl group , n- hexyl group , 4- 
methyl pentyl group , 3- methyl pentyl group , 2- methyl 
pentyl group, 1- methyl pentyl group , 3, 3- dimethylbutyl 
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***** 1.2-******** ,>** ****** 

3- l*>U***3* 2-X*;U***S. l-X****** 
, 2 2- MJ ******* 1. 1.2-HJ ******* 1 
-X**-2- ****□!?** cyclo-^**>** 

2-***^*v** 3->**^+v*S« 4-** 
■JU**** 5-***^->** M-i?***^** 

s, *-***** 2-x**-*v*». 

v;u«. 2.5>MJ***'<>*** 2.4-****~*v 

2 2. 4- ****>*** n-*=*». 3.5.5- 
HJ ******** n-*i>** 4-x******* # 

4- i*;u-4 5- $/***^**>** n-^>r*>** n-h 
*•>** 1.3.5.7-tKv******** 4-****^ 

6 G-i?X******* n-MJ*->** 6">^ 
,U-4- ******** «-*«**** n-*>*** 
,U£ 3 5-i?***^**** 2.6-v***^**** 
2 4^5?***^**** 2.2.5.5-*h7***^*>*S 
' t-cyclo-^>**-2. 2- v* ***o * ** 
^*v*-2.2- !?****□ **»»©■* 
ft<D7***3 : 



[0 0 14] mX\t. *>*** -h □*>*** 
✓ *!/**** tFP4y^>v^ /^K>5?*», 
^^>yiH, ****>*** ^° D ^ 
**». *h*v*Vv** Xh***>*** H>*' 
;i,*n* ***>*** ******** -H?+** 

***** 5,7**7****** tK °**t*T+ 
**** *********** MJ7**n**** 
7^^***S«a>77*+*S:Wxtf, 7i-** = H 
□ 7x=*». v7*7x-*«. fcKO**7x-** 
>f;i7i-a, 5?****x-*». KU***7x- 

7l i^. MJ ?**□***?*-** N>*>*** 
7 ^7i-a. *7**». -hP***** v7* 
T 7t*S tKa***7*** ******** ^ 
ij 7 ** o * *;u*7 **»(Dft*aa7 U -*S : t* a 'J 
;us *!=*»- 7 7=** ******* 

****<** *>**7*-r** 

S *>-*75-** -f>K-f*«©WM7»J-* 
g£ • BUI*. If-** *□*-** 1-**-** »so 
-?t-** M>f^. 2-*^* 
-I- **-** 3-***-1- **-** 2-**iU-2- 
*r-** 2.2-vv7/f-** 2-V7/-2- **** 
A,tf*v*t:-** 2-v7*-2- ***X**>t-*3 

sot **-*»£*!**-***■***• 



[00 15] RKWtfRAtt?^. 7**** 7 

?***». ft*«ar'j-*». aM* 7 ^^*- * 



group , 2,3- dimethylbutyl group ,1, 3- dimethyibutyl group , 2, 
2- dime&yibutyi group , 1, 2- dimethylbutyi group , 1,1- 
dimelhylbutyl group, 3- ethyl butyl group ^ ethyl butyl 
group, l-€d^bi^W,U^«n^^8W' U ' 
2- tnmethyl butyl group , alkyi group of 1- ethyl-2- methyl 
propyl group, eye lo-hexyl group, n- heptyl group, 2- 
methyl hexyl group, 3- methyl hexyl group , 4- methyl hexyl 
group , 5- methyl hexyl group , 2, 4- dimethyl pentyl group , n- 
octyi group , 2- ethylhexyl group , 2,5- dimethyl hexyl group, 
2,5,5- trimethyi pentyl group , 2, 4- dimethyl hexyl group > , 2,2, 

4- trimethyi pentyl group , n- nonyl group , 3,5,5- tnmethyl 
hexyi group, n- decyi group , 4- ethyl octyl group ^4- ethyl -4, 

5- dimethyl hexyl group, n- undecyl group , n- dodecyl group . 
13,5,7- tetramethyl octyl group , 4- butyl octyl group ,6,6- 
diethyi octyl group , n- tridecyl group , 6- methyl- 4- butyl 
octyl group , n- tetradecyl group , n- pentadecyl group ,3,5- 
dimethyl heptyl group , 2,6- dimethyl heptyl group , 2, 4- 
dimethyl heptyl group , 2,2,5,5- tetramethyl hexyl group 1- 
Oclo-pentyl-2,2- dimethyl propyl group , 1-cyc lo-hexyl- 
2,2- Oimemyl propyl group or other straight chain and 
branched or cyclic; 

[0014] For example benzyl group , nitrobenzyl group , cyano 
benzyl group, hydroxy benzyl group, methylbenzyl group , 
dimethyl benzyl group , trimethyi benzyl group , dichloro 
benzyl group , methoxy benzyl group , ethoxy benzyl group , 
triiluoromethyl benzyl group, naphthyl methyl group , nitro 
naphthyl methyl group , cyano naphthyl methyl group 
hydroxy naphthyl methyl group , methyl naphthyl methyl 
group , mfluoromethyl naphthyl methyl group or other aralkyl 
group ; for example phenyl group , nitrophenyl group , 
cyanophenyl group , hydroxyphenyl group , methyl phenyl 
group , dimethylphenyi group , trimethyi phenyl group , 
dichlorophenyl group, methoxyphenyl group , ethoxy phenyl 
group , trifluoromethyl phenyl group . N, N- dimethylamino 
phenyl group, naphthyl group , nitro naphthyl group , cyano 
naphthyl group , hydroxy naphthyl group , methyl naphthyl 
group, mfluoromethyl naphthyl group or other outocychc 
aryl group ; pyrrolyi group , thienyl group , furanyi group and 
oxa * yl group , isoxazoyl basis, oxa diazo yl group , 
imidazoyl group and benzo oxJ/ yl group, benzothazoyl 
group, benzo imidazoyl group, benzofuranyl group and India 
yl group or other heterocyclic aryl group ; for example vinyl 
group, propenyl group, 1 -butenyl group, isc-butenyl group, 
1- pentenyl group , 2- pentenyi group , the 2- methyl-l- 
butenyl group, 3-methyl-l- butenyl group , 2-methyl-2- 
butenyl group , 2, 2- di cyano vinyl group , 2- cyano-2- 
methyl carboxyi vinyl group and 2- cyano-2- methyl sulfone 
vinyl group or other alkenyl group can Delisted. 

[001 5] Rio and Rl l displays fluorine atom , alkyi group , arai 
kyl group , carbocyclic aryl group , the heterocyclic aryl group 
or alkoxygroup, displays preferably and fluorine atom As 
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^;uS. x^/us. n-^otf^S. iso-^af;uS. n-^ 
/US, iso-T^US. sec-^^Ug. t-7^U£. iwO* 
;ug, iso-'O^ug, 2-^/u:7?/u&, l->*;u?*;t< 

2-x^;u:?*^g. l-x*jt,7*j«. 1.2.2- KM 
u.2-Mj>^;u:?^u&. i-x^u-2- 
**;u?atfM4L cyclo-^^uS. n-^:/^&. 2- 

2-x^/uMrv;ug, 2.5-v>^^^->;uS. 2 
^.S-HJ^n^VT^S, 2.4-v>^;U'N*v;i/&, 2, 

2.4- H , J> J ? 1 ^>^^S. n-y-^S. 3,5,5-K»J^^;U 
^**>^S. n-x»US. 4~x*;u*?*;ug. 4-x^)l- 

4.5- v^^U^i/^S. n-^VfyiH, n- Kfv/l/S 

6.6- vi*;U;i-9*;US* n-hUr^US. 6-;* 7 
¥)l7r$¥)l,&* n-T h7fviH, n-'O^TvJl/S. 3 

2,6-v^^^^^/US. 2,4-v 

/^;u^:7^)u2l. 2,2.5.5-^f h7^f ;u^*v;uS. i-c 

yclo-^>^;U-2.2- y7 ?At7ci bf/ttft* 1-cyclo-^*'> 



embodiment of Rio and Kn , fluorine atom ; for example 
methyl group , ethyl group , n- propyl group , iso- propyl 
group, n- butyl group, iso- butyl group, s-butyi group , t- 
butyl group, n- pentyi group , iso- pentyl group , 2- methyl 
butyl group, 1- methyl butyl group, neo- pentyl group, 1,2- 
dimethyl propyl group ,1,1- dimethyl propyl group , eye lo- 
pentyl group , n- hexyl group , 4- methyl pentyl group , 3- 
methyl pentyl group , 2- methyl pentyl group , 1- methyl 
pentyl group , 3, 3- dimethyibutyl group , 2, 3- dimethylbutyl 
group ,1,3- dimethylbutyi group , 2, 2- dimethylbutyl group , 1, 
2- dimethylbutyl group , 1, 1- dimethylbutyl group , 3- ethyl 
butyl group , 2- ethyl butyl group , 1- ethyl butyl group , 1 ,2, 2- 
trimethyl butyl group ,1,1,2- trimethyl butyl group , alkyl 
group of 1- ethyi-2- methyl propyl group , eye lo- hexyl 
group, n-heptyl group, 2- rnethyl hexyl group , 3- methyl 
hexyl group , 4- methyl hexyl group , 5- methyl hexyl group , 
2, 4- dimethyl pentyl group , n- octyl group , 2- ethylhexyl 
group , 2,5- dimethyl hexyl group , 2,5,5- trimethyl pentyl 
group , 2, 4- dimethyl hexyl group , 2,2, 4- trimethyl pentyl 
group, n- nonyl group , 3,5,5- trimethyl hexyl group , n- 
decyl group , 4- ethyl octyl group , 4- ethyl-4,5- dimethyl 
hexyl group , n- undecyl group , n- dodecyi group , 1 ,3,5,7- 
tetramethyl octyl group , 4^ butyl octyl group , 6,6- diethyl 
octyl group , n- tridecyl group , 6- methyl- 4- butyl octyl 
group , n- tetradecyl group , n- pentadecyl group ,3,5- 
dimethyi heptyl group , 2,6- dimethyl heptyi group , 2, 4- 
dimethyl heptyl group , 2,2,5,5- tetramethyl hexyl group , 1 - 
eye lo- pentyi-2, 2- dimethyl propyl group , 1-cyc lo- hexyl - 
2,2- dimethyl propyl group or other straight chain and 
branched or cyclic; 



[0 0 1 6] mzii. * h4vS. X h*vS. n-7rj7t?* 
•>S, iso- :/n n-^f^vl, iso- 7 h*vS. 

sec-?h*vg % t-^h + v5c n-^>h^rvi, iso-'O 

h*->£, neo-'<>h*vg. n-^4rv;M-**>£* n-K 

v;USv y^aa / <>y>S, / h^y^>y>l, .xh^ 
v^<>v;uS> HJ?;u:fcM ^U'Ov^S. -f??)i>* 

tf, 7i^S, " hD7x-;US, y7/7i-a, t 
Kn**>7i~;ug. ^T^7i-;US. y^Wi-il' 
h'J*^ ;l,7i-;H> y^QD7i-;i/S, / h^v 
7i-^S. ih + y7i-JH. h*)7)l>*n*T)U7j: 



[00 1 6] For example methoxy group , ethoxy group , n- propo 
xy group , iso- propoxy group , n- butoxy group , iso- butoxy 
group , s- butoxy group , t- butoxy group , n- pentoxy group , 
iso- pentoxy group jieo- pentoxy group > n- hexyloxy group 
and n - dodecyi oxy group or other alkoxy group ; for example 
benzyl group , nitrobenzyl group , cyano benzyl group , 
hydroxy benzyl group , methylbenzyl group , dimethyl benzyl 
group , trimethyl benzyl group , dichloro benzyl group , 
methoxy benzyl group , ethoxy benzyl group , trifluoromethyl 
benzyl group , naphthyl methyl group , nitro naphthyl methyl 
group , cyano naphthyl methyl group , hydroxy naphthyl 
methyl group , methyl naphthyl methyl group , 
trifluoromethyl naphthyl methyl group or other aralkyl group ; 
for example phenyl group , nilrophenyl group , cyanophenyl 
group , the hydroxyphenyl group , methyl phenyl group , 
dimethylphenyl group , trimethyl phenyl group , 
dichlorophenyl group , methoxyphenyl group , the ethoxy 
phenyl group , trifluoromethyl phenyl group , N, N- 
dimethylamino phenyl group , naphthyl group , nitro 
naphthyl group , cyano naphthyl group , the hydroxy 
naphthyl group , methyl naphthyl group , trifluoromethyl 
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[0 0 17] *£IB<D-fiB3t (D ■C***l6'<>7tfD^ 

Journal of Chemical Society. Chemica 
I Coranunication, 1994. 1129-H30lCf£»(O^ii^$£l^ 
JfiSJiaHRSC (2) (ft 3) =77 
ft*0*»i:*fi(t**"C, -tt* (3) (ft; 3) X-*2h 



[0018] 
Mb 3] I 



naphthyl group or other carbocyclic aryi group ; pyrrolyi group , 
thienyl group , furanyl group and ox/yl group , isoxazoyl 
basis, oxa diazo yl group , imidazoyl group and benzo a*Z 
yi group , the benzo thiazoyl group , benzo imidazoyl group , 
benzofuranyl group and India yl group or other heterocyclic 
aryi group can be listed, 

[0017] Following tc£ itself known method, it can produce ben 
zo pyro methene compound which is shown with General 
Formula (1) of this invention. Reacting with compound and 
boron trifluoride which are shown with General Formula (2) 
(Chemical formula 3)which is produced in accordance with 
method which is stated in the for example Journal of the 
Chemical Society, Chemical O)rrnriunications (1359-7345, 
JCCCAT), 1994, 1129-1130, after producing cornpound which 
is shown with general formula (3) (Chemical formula 3), 
substituting fluorine atom, it synthesizes benzo pyro methene 
compound which is shown withthe General Formula (1). 

[0018] 

[Chemical Formula 3] 




R 9 H 



(2) 




(3) 



Compound which is shown in for example Table 1 (Table 1 to 
3) as embodiment of benzo pyro methene compound whichis 
shown with General Formula (1) which is used for (In above 
equation, as for Rl to R9 same to description above. ) this 
invention, can be listed,but this invention is not something 
which is limited in these example compound. 
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[0022] ^m^Tt^^i*. -*t©msp B n-. 
*^£%&u ^inciter. iEft3A$&&j£#££*rr£ 



[Table 3] 



[0022] Organic electroluminescent element, usually, between 
pair of electrodes, at least one layer clamping doing 
theluminescent layer which contains light emission component 
of at least 1 kind, is something whichbecomes. It considers 
each functional level of positive hole injection and positive 
hole transport , the electron injection and electron transport of 
compound which is used for luminescent layer, it ispossible also 
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[0 0 2 3] *5BW©*ttttff*3Ht*^l*. r-»Ott«Ml= 

. we-*sc (D ■e&2ti&<t£fa*<pu< turns* 
a**i«fc£tttt. jHL&AMJtth awaasfctttfj- 



[0 0 2 4] **W©*tt«*fB3t3ft^a>a«i:L-Ctt. ft 

ai/wtii/'i^aAitti/wa** (hd, (b 

) Mff/jETLSAWU/MJI/ina*?- (02) , ( 
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to provide electron-implanted transport layer which contains . 
positive hole injection transport layer and/or electron injection 
transportcomponent which contains positive hole injection 
transport component according to desire. When positive hole 
injection function and positive hole transport functional and/or 
electron injection function of compoundwhich is used for for 
example luminescent layer, electron transport function is 
satisfactory, it it canconstitute of element of type where 
luminescent layer combines thepositive hole injection transport 
layer and/or electron-implanted transport layer. Of course, it is 
possible also to constitute of element (element of single layer 
type) of thetype which does not provide layer of both of 
positive hole injection transport layer or theelectron-implanted 
transport layer depending upon in case. In addition, respective 
layer of positive hole injection transport layer, electron- 
implanted transport layer and theluminescent layer, even when 
being a construction more, may be multilayer construction, the 
positive hole injection transport layer and electron-implanted 
transport layer can also constitute providing layer 
whichpossesses injection function in respective layer, and layer 
whichpossesses transport function separately. 

[0023] Organic electroluminescent element of this invention, b. 
etween pair of electrodes, at least one layer clamping doing 
layerwhich at least 1 kind contains, compound which is 
displayed with theaforementioned General Formula ( 1), is 
organic electroluminescent element which becomes. In organic 
electroluminescent element of this invention, as for compound 
which is displayed withthe General Formula (1), positive hole 
injection transport component , it is desirable to use for the 
light emission component or electron injection transport 
component, it is more desirable to use for the light emission 
component or electron injection transport component. 
Regarding organic electroluminescent element of this invention, 
it is possible to use compoundwhich is displayed with General 
Formula (1 ), with alone, or multiple tojointly use is possible. 

[0024] As constitution of organic electroluminescent element o 
f this invention, it is not something whichespecially is limited, 
for example (A) anode / positive hole injection transport layer / 
luminescent layer / electron-implanted transport layer / cathode 
type element (Figure 1), (B) anode / positive hole injection 
transport layer / luminescent layer / cathode type element 
(Figure 2),the (C) anode / luminescent layer / electron- 
implanted transport layer / cathode type element (Figure 3) and 
(D) anode / luminescent layer / cathode type element (Figure 4) 
etc can be listed. Furthermore, it is possible also to make (E) 
anode / positive hole injection transport layer / electron- 
implanted transport layer / luminescent layer / electron- 
implanted transport layer / cathode type element (Figure 5) 
whichis a element of type which inserts luminescent layer with 
electron-implanted transport layer. As element configuration 
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of (D) type, light emission component more with shape 
element of type which clamping isdone of course is between 
pair of electrodes but, Furthermore, for example (F) positive 
hole injection transport component , element (Figure 6) of 
type which with shape which mixes light emission component 
andthe electron injection transport component clamping is 
done more between pair of electrodes,with (G) positive hole 
injection transport component and with element (Figure 7), or 
(H) light emission componentof type which shape which mixes 
light emission component clamping is donemore between pair 
of electrodes and there is a element (Figure 8) of type which 
theshape which mixes electron injection transport component 
clamping is done morebetween pair of electrodes. 

[0025] Organic electroluminescent element of this invention is 
not something which is limited to theseelement configuration, 
positive hole injection transport layer , luminescent layer and 
electron-implanted transport layer multiple layers can be 
provided inthe element of respective type. In addition, with 
positive hole injection transport layer and luminescent layer, 
positive hole injection transport componentand with of mixed 
layer and/or luminescent layer and electron-implanted transport 
layer of light emission component, it is possible alsoin element 
of respective type, to provide mixed layer of light emission 
componentand electron injection transport component. 
Constitution of a more desirable organic electroluminescent 
element, (A) type element , (B) typeelement , (Q type element , 
(E) type element , (F) type element , is the(G) type element or 
(H) type element, furthermore preferably and ( A)type element , 
(B) type element , (Q type element , is (F) type elementor (H) 
type element. 

[0026] As organic electroluminescent element of this invention, 
you explain concerning (A) anode / positive hole injection 
transport layer / luminescent layer / electron-implanted 
transport layer / cathode typeelement which is shown in for 
example (Figure l). In ( Figure 1 ), as for 1 as for substrate and 
2 as for theanode and 3 as for positive hole injection transport 
layer and 4 as for luminescent layer and 5 as for electron- 
implanted transport layer and 6 as for cathode and the7 power 
supply is shown. 

[0027] It is not something where as for organic electroluminesc 
ent element of this invention, it isdesirable, to be supported in 
substrate I, especially limits as the substrate. It is desirable, for 
example glass sheet and transparent plastic sheet ( for 
example polyester , polycarbonate, polysulfone, poly 
methyl methacrylate , polypropylene and polyethylene or 
other sheet ), semi transparent plastic sheet , quartz andthe 
transparent ceramic , or, to be a transparent or semi transparent, 
can list those which consist of tJiecomposite sheet which 
combines these. Furthermore, to substrate, is possible also fact 
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that emission color iscontrolled combining for example color 
filter film , color conversion film and dielectric reflective film 

i 

[0028] As anode 2, as electrode substance, it is desirable to use 
metal , the alloy or electrical conductivity compound where 
work function is large relatively, for example gold , platinum , 
silver , copper , cobalt , nickel , the palladium , vanadium , 
tungsten , tin oxide , zinc oxide , ITO (indium * tin * oxide), 
the polythiophene and polypyrrole etc can be listed as 
electrode substance which is used forthe anode. It is possible to 
use these electrode substance, with alone, or plural tojointly use 
is possible. It can form anode, on substrate these electrode 
substance, with for example vapor deposition method andthe 
sputtering method or other method . In addition, anode may 
be structure more, or to be multilayer structure ispossible. It sets 
sheet electrical resistance of anode, to preferably , several 
hundred /square or below , more preferably andthe 5 to 50 

/square extent thickness of anode, it depends on also 
material of electrode substancewhich is used, but generally, it 
sets to 5 to 1 000 nm extent , more preferably and the 1 0 to 
500 nm extent. 

[0029] Positive hole injection transport layer 3 makes fill of po 
sitive hole (hole) from anode easy is layerwhich contains 
compound which possesses function which transportsthe 
positive hole which functioned, and was filled and. at least 1 
land using compound (Such as for example phthalocyanine 
derivative , triaryl methane derivative , triaryi amine 
derivative, oxazole derivative , hydrazone derivative , 
stilbene derivative , pyrazoline derivative , poly si lane 
derivative , polyphenylene vinyleneand its derivative , 
polythiophene and its derivative and poly N - vinyl carbazole 
derivative ) which possesses compound and/or other positive 
hole injection transport functionwhich is displayed with General 
Formula (1) which relates to this invention it canform positive 
hole injection transport layer. Furthermore it is possible to 
use compound which possesses the positive hole injection 
transport function, with alone, or plural to jointly use fc 
possible. 

[0030] Regarding to this invention, triaryl amine derivative ( f 
or example 4, 4' - bis (N - phenyl - N - (4" - methylphenyl) 
amino ) biphenyl , 4, 4' - bis (N - phenyl - N - (3" - 
methylphenyl) amino ) biphenyl , 4, 4' - bis (N - phenyl - N - 
(3" - methoxyphenyl) amino ) biphenyl ,4,4'- bis (N - 
phenyl - N - ( 1" - naphthyl) amino ) biphenyl , 3, 3*-di 
methyl - 4, 4' - bis (N - phenyl - N - (3" - methylphenyl) 
amino) biphenyl, 1,1 -bis ( 4' - [N,N-di (4" - methylphenyl) 
amino] phenyl) cyclohexane, 9,10 -bis (N-(4*- 
methylphenyl) - N - (4" - n-butyl phenyl) amino ) 
phenanthrene , 3,8 - bis (N,N-di phenylamino) - 6 - phenyl 
phenanthridine and 4 - methyl - N,N - bis ( 4" ,4" - bis [N , 
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K-di (4 - methylphenyl) amino] biphenyi - 4-yI ) aniline , N, 
K - bis (4 - (diphenylainino) phenyl ) - N, IsT-di phenyl - 1 ,3- 
di amino benzene , N, N - bis (4 - (diphenylainino) phenyl ) - 
N, N^i phenyl - 1 ,4-di amino benzene , 5,5" - bis (4 - (bis [4 - 
methylphenyl] amino) phenyl ) - 2, 2* : 5' 2" - terthiophene , 
13,5 - tris (diphenylamino) benzene , 4, 4' , 4" - tris (N - 
carbozolyl) triphenyl amine and4, 4\ 4* - tris (N - (3" - 
methylphenyl) - N - phenylamino ) triphenyl amine , such as 1 , 
3,5 - tris (N - (4*-di phenylamino phenyl) phenylamino ) 
benzene ), polythiophene and its derivative and the poly N - 
vinyl carbazole derivative are more desirable as compound 
which possesses other positive hole injection transport 
. fiinctionwhich it uses. Regarding to this invention, when it 
jointly uses compound which possesses the compound and other 
positive hole injection transport function which are displayed 
with General Formula ( 1 ), asfor ratio of compound which is 
displayed with General Formula (1 ) which itoccupies in positive 
hole injection transport layer, it manufactures in preferably 
and 0. 1 to 40 weight % extent. 



[003 1] Luminescent layer 4 is layer which contains compound 
which possesses thefunction which forms exciton injection 
function of positive hole and electron.those transport 
function , with recombination of positive hole and electron, 
at least 1 kind using fluorescence compound ( for example 
acridone derivative , quinacridone derivative , polycyclic 
aromatic compound ( for example rubrene , anthracene , 
tetracene, pyrene, peryiene , chrysene, decacyclene, 
coronene, tetra phenyl cyclopentadiene , pentaphenyl 
cyclopentadiene , 9,10-di phenyl anthracene , 9,10 - bis 
(phenyl ethinyl) antliracene , 1 ,4 - bis (9' - ethinyl anthracenyl 
) benzene, 4, 4' -bis (9 M - ethinyl anthracenyl ) biphenyi), 
triaryl amine derivative (compound which you mention earlier 
as compound which possesses for example positive hole 
injection transport Junction can be listed), organometallic 
complex ( for example tris (8 - quinolinolato) aluminum , bis 
(10- benzo [h] quinolinolato) beryllium , zinc salt of 2 - (Z - 
hydroxyphenyl) benzoxazole, zinc salt of 2 - (2' - 
hydroxyphenyl) benzothiazole, zinc salt of 4 - hydroxy 
acridine), stilbene derivative ( for example 1 , 1 ,4,4 - tetra 
phenyl - 1 ,3 - butadiene , 4, 4' - bis (2,2-di-phenyl vinyl) 
biphenyi ), caimarin derivative ( for example coumarin 1 , 
coumarin 6, coumarin 7, coumarin 30. coumarin 1 06, 
coumarin 138, coumarin 151, coumarin 152, coumarin 153, 
caimarin 307, coumarin 31 1, coumarin 3 1 4, coumarin 334 , 
coumarin 338, coumarin 343 and coumarin 500), such as 
pyran derivative ( for example DCM1 and DCM2), oxazone 
derivative ( for example Nile red ), benzothiazole derivative , 
benzoxazole derivative , benzimidazole derivative , pyrazme 
derivative , cinnamic acid ester derivative , poly N - vinyl 
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carbazole and its derivative , polythiophene and its derivative , 
polyphenyiene and its derivative , poly fluorene and its 
derivative , polyphenyiene vinylene and its derivative , poly 
biphenyiene vinyiene and its derivative , poly terphenylene 
vinylene and its derivative , poly naphthylene vinylene and its 
derivative , polythienyiene vinyiene and its derivative ) which 
possesses compound and/or other light emission functionwhich 
is displayed with General Formula (1) it can form luminescent 
layer. 

[0032] Regarding organic electroluminescent element of this in 
vention, it is desirable to contain cbmpoundwhich in 
luminescent layer is displayed with General Formula ( 1 ). When 
compound which possesses compound and other light emission 
function which aredisplayed with General Formula ( 1 ) is jointly 
used, as for ratio of compoundwhich is displayed with General 
Formula (1) which is occupied in luminescent layer, the 
preferably , 0.001 to 99.999 wt% extent , more preferably and 
0.01 to 99.99 wt% extent , furthermore it manufacturesin 
preferably and 0.1 to 99.9 wt% extent. 

[0033] Regarding to this invention, luminescent organometalli 
c complex is more desirable as compound whichpossesses other 
'light emission function which it uses. As stated in for example 
Journal of Applied Physics (0021-8979, JAPIAU) ,65,3610 
(1989) and Japan Unexamined Patent Publication Hei 5 - 
214332 disclosure , also to constitute with from thehost 
compound and guest compound (dopant) it is possible 
luminescent layer. It is possible, furthemwe, to form 
luminescent layer compound which isdisplayed with General 
Formula ( I ), as host compound using, it is possible also toform 
luminescent layer as guest compound using. When luminescent 
layer compound which is displayed with General Formula ( I ), is 
fbrmedas guest compound using, luminescent organometallic 
complex is desirable as host compound. In this case, compound 
which is displayed with General Formula ( I ) vis-a-visthe 
luminescent organometallic complex, is used, preferably , 0.001 
to 40 \vt% extent , more preferably , 0.0 1 to 30 wt% extent , 
the particularly preferably and 0.1 to 10 wt% extent. 

[0034] It is not something which especially is limited as lumines 
cent organometall ic complex which isjointly used with 
compound which is displayed with General Formula (1). 
luminescent organoaluminum complex is desirable,' luminescent 
organoaluminum complex which possesses substituted or 
unsubstituted 8 - quinolinolato ligand is moredesirable. As 
desirable luminescent organometallic complex, luminescent 
organoaluminum complex which is displayed with for example 
General Formula (a) to General Formula (c)can be listed. 

(Q)3-AI (a) 

(In Formula, Q displays substituted or unsubstituted 8 - quinolin 
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(b) { 

(Li Formula, Q displays substitution 8 - quinolinolato ligand, 0 - 
L isthe phenolate ligand, L displays carbon number 6 to 24 
hydrocarbon group which includes phenyl portion. ) 

(Q)2-Al-0-Al-(Q)2 (c) 

(In Formula, Q displays substitution 8 - quinolinolato ligand. ) 

[0035] As embodiment of luminescent organometallic complex, 
for example tris (8 - quinolinolato) aluminum and tris (4 - 
methyl - 8 - quinolinolato ) aluminum , tris (5 - methyl - 8 - 
quinolinolato ) aluminum , tris (3,4-di methyl - 8 - 
quinolinolato ) aluminum , tris (4,5-di methyl - 8 - 
quinolinolato ) aluminum , tris (4,6-di methyl - 8 - 
quinolinolato) aluminum ,the bis (2 - methyl - 8 - 
quinolinolato ) ( phenolate ) aluminum , bis (2 - methyl - 8 - 
quinolinolato) (2 -methyl phenolate) aluminum, bis (2 - 
methyl - 8 - quinolinolato ) (3 - methyl phenolate ) 
aluminum ,the bis (2 - methyl - 8 - quinolinolato ) (4 - 
methyl phenolate ) aluminum , bis (2 - methyl - 8 - 
quinolinolato) (2 -phenyl phenolate) aliiminum, bis (2- 
methyl - 8 - quinolinolato ) (3 - phenyl phenolate ) 
aluminum, 

[0036] Bis (2 - methyl - 8 - quinolinolato ) (4 - phenyl phen 
olate ) aluminum , bis (2 - methyl - 8 - quinolinolato ) (2,3- 
di methyl phenolate ) aluminum , bis (2 - methyl - 8 - 
quinolinolato ) (2,6-di methyl phenolate ) aluminum, bis (2- 
methyl - 8 - quinolinolato ) (3,4-di methyl phenolate ) 
aluminum , bis (2 - methyl - 8 - quinolinolato ) (3,5-di 
methyl phenolate ) aluminum , bis (2 - methyl - 8 - 
quinolinolato ) (3,5-di - t-butyl phenolate ) aluminum , bis (2 - 
methyl - 8 - quinolinolato ) (2,6-di phenyl phenolate ) 
aluminum , bis (2 - methyl - 8 - quinolinolato ) (2,4,6 - 
triphenyl phenolate ) aluminum , bis (2 - methyl - 8 - 
quinolinolato ) (2,4,6 - trimethyl phenolate ) aluminum , bis (2 - 
methyl - 8 - quinolinolato ) (2,4,5,6 - tetramethyl phenolate ) 
aluminum , bis (2 - methyl - 8 - quinolinolato ) (1 - 
naphtholate ) aluminum , bis (2 - methyl - 8 - quinolinolato 
) (2 - naphtholate ) aluminum , bis (2,4-di methyl - 8 - 
quinolinolato ) (2 - phenyl phenolate ) aluminum , bis (2,4-di 
methyl - 8 - quinolinolato ) (3 - phenyl phenolate ) 
aluminum, bis (2,4-di methyl - 8 - quinolinolato ) (4 - 
phenyl phenolate ) aluminum , bis (2,4-di methyl - 8 - 
quinolinolato ) (3,5-di methyl phenolate ) aluminum , bis (2,4- 
di methyl - 8 - quinolinolato ) (3,5-di - t-butyl phenolate ) 
aluminum, 



olato ligand. ) 
(Q)2 -Al-O-L 
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[0037| Bis (2 - methyl - 8 - quinolinolato ) aluminum - - 
oxo - bis (2 - methyl - 8 - quinolinolato ) aluminum , bis 
(2,4-di methyl - 8 - quinolinolato ) aluminum- -oxo- 
bis (2,4-di methyl - 8 - quinolinolato) aluminum , bis (2 - 
methyl - 4 - ethyl - 8 - quinolinolato ) aluminum - - 
oxo - bis (2 - methyl - 4 - ethyl - 8 - quinolinolato ) 
aluminum, bis (2-memyl-4-methoxy-8- 
quinolinolato ) aluminum - - oxo - bis (2 - methyl - 4 - 
methoxy- 8 -quinolinolato) aluminum, bis (2 -methyl - 
5 - cyano - 8 - quinolinolato ) aluminum - - oxo - bis 
(2 - methyl - 5 - cyano - 8 - quinolinolato ) aluminum and 
bis (2 - methyl - 5 - trifluoromethyl - 8 - quinolinolato ) 
aluminum- - oxo -bis (2 - methyl - 5 - 
trifluoromethyl - 8 - quinolinolato ) aluminum etc can be 
listed. Of course, it is possible to use luminescent 
organometallic complex, with alone, or theplural to jointly use 
is possible. 

[0038] Electron-implanted transport layer 5 makes fill of electr 
on from cathode easy is layervvhich contains compound which 
possesses function which transportsthe electron which 
functioned, and was filled and. at least 1 kind using compound 
(Such as for example organometallic complex (for example 
tris (8 - quinolinolato) aluminum and bis ( 10 - benzo [h] 
quinolinolato) beryllium), oxadiazole derivative , triazole 
derivative, triazine derivative , perylene derivative , quinoline 
derivative , quinoxaline derivative , biphenyl quinone 
derivative, nitro-substiruted fluorenone derivative and 
thiopyran dioxide derivative ) which possesses compound and/or 
other electron-implanted transport functionwhich is displayed 
with General Formula (1 ) it can form electron-implanted 
transport layer. Regarding organic electroluminescent element 
of this invention, in electron-implanted transport layer, it is 
desirable tocontain compound which is displayed with General 
Formula ( 1 ). When compound which possesses compound and 
other electron-implanted transport function which aredisplayed 
with General Formula ( 1) is jointly used, as for ratio of 
ccnnpoundwhich is displayed with General Formula ( 1 ) which 
relates to this invention which isoccupied in electron-implanted 
transport layer, preferably, 0.1 weight% or greater , more 
preferably and 0.1 to 40 wt% extent .furthermore it 
manufactures in preferably , 0.2 to 30 wt% extent , particularly 
preferably and theO.5 to 20 wt% extent. Regarding to this 
invention, jointly using compound and organometallic complex 
(compound which with for example aforementioned General 
Formula (a) to General Formula (c) is displayed) which 
aredisplayed with General Formula ( I ), it is desirable to form 
electron-implanted transport layer. 
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[0039] As cathode 6, as electrode substance, it is desirable to use 
metal , the alloy or electrical conductivity compound where 
work function is small relatively, for example lithium and 
lithium -indium alloy, sodium and sodium - potassium 
alloy, the calcium, magnesium and magnesium -silver alloy, 
magnesium - indium alloy , the indium , ruthenium, titanium, 
manganese, yttrium, aluminum and the aluimnum - lithium 
alloy, aluminum -calcium alloy, aluminum - magnesium 
alloy and graphite thin filmetc can be listed as electrode 
substance which is used for cathode. It is possible to use these 
electrode substance, with alone, or plural tojointly use is 
possible. 

[0040] It can form cathode, on electron-implanted transport la 
yer these electrode substance, with for example vapor 
deposition method , the sputtering method , ionization vapor 
deposition method , ion plating method and cluster ion beam 
method or other method . In addition, cathode may be 
structure more, or to be multilayer structure ispossible. 
Furthermore as for sheet electrical resistance of cathode, it is 
desirableto set to several hundred /square or below, thickness 
of cathode, it depends on also material of electrode 
substancewhich is used, but generally, it sets to 5 to 1 000 nm 
extent , more preferably and thelO to 500 nm extent. 
Furthermore in order to remove light emission of organic 
electroluminescent elementefficiently, electrode of at least one 
of anode or cathode, being a transparent or semitransparent 
isdesirable, in order generally, for transmittance of emitted light 
to becomethe 70 %or higher, material of anode, it is more 
desirable to set the thickness. 
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[004 1] In addition, in at least one layer, singlet oxygen quench 
er may be contained regarding theorganic electroluminescent 
element of this invention. As singlet oxygen quencher, it is 
not something which especially is limited, you canlist for 
example rubrene , nickel complex and biphenyl isobenzofuran 
etc, it is a particularly preferably and a rubrene. It is not 
something which especially is limited as layer where the singlet 
oxygen quencher is contained. It is a preferably , a 
luminescent layer or a positive hole injection transport layer, is 
a more preferably and a positive hole injection transport layer. 
Fiirthermore when singlet oxygen quencher is contained in for 
example positive hole injection transport layer, it ispossible to 
uniform to contain in positive hole injection transport layer, 
to vicinity of the positive hole injection transport layer and 
adjacent layers (It possesses for example luminescent layer 
and light emission function electron-implanted transport layer 
) to contain is possible. As content of singlet oxygen quencher, 
0.0 1 to 5 0 wt% of entire amount which forms layer ( for 
example positive hole injection transport layer ) which is 
contained, it is a preferably , a 0.05 to 30 wt% , a more 
preferably and a 0.1 to20wt% 
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[0042] In regard to formation method of positive hole injectio 
n transport layer , luminescent layer and electron-implanted 
transport layer, it isnot something which especially is limited, it 
can produce by formingthe thin film with for example vacuum 
vapor deposition method, ionization vapor deposition method 
and solution coating method ( for example spin coating 
method , casting method , dip coating method , barcoat 
method and roll coating method , such as Langmuii? n "tf 
jp7method) . With vacuum vapor deposition method , 
when each layer is formed, condition of vacuum vapor 
deposition isnot something which especially is limited. Under 
vacuum of 10-5 Torr extent or less, boat temperature (vapor 
deposition source temperature) of 50 to 400 °C extent, with 
substrate temperatureof - 50 to 300 °C extent, it is desirable 
to execute with vapor deposition rate of 0.005 to 50 nm/sec 
extent. In this case, positive hole injection transport layer , 
luminescent layer and electron-implanted transport layer or 
other each layer, under the vacuum, continuing, can produce 
organic electroluminescent element which is superior more in 
the characteristics by forming. When it forms with vacuum 
vapor deposition method , positive hole injection transport 
layer , luminescent layer and electron-implanted transport 
layer or other eachlayer, making use of compound of multiple, 
temperature control doing eachboat which inserted compound 
individually, codeposition it is desirableto do. 

[0043] With solution coating method , when each layer is form 
ed, component which forms eachlayer or component and binder 
resin etc, melting in solvent, ordispersing it makes coating 
solution, positive hole injection transport layer , luminescent 
layer , You can list for example poly N - vinyl carbazole , 
polyarylate , polystyrene , polyester , polysiloxane ,the poly 
methyl acrylate , polymethylmethacrylate, polyether, 
polycarbonate, polyamide, polyimide , the polyamideimide , 
poly paraxylene , polyethylene , polyphenylene oxide , 
polyether sulfone , polyaniline and theits derivative , 
polythiophene and its derivative , polyphenylene vinylene and 
its derivative , poly fluorene andthe its derivative , 
polythienylene vinylene and its derivative or other polymeric 
compound as binder resin which it can use foreach layer of 
electron-implanted transport layer. It is possible to use binder 
resin, with alone, or multiple tojointly use is possible. 

[0044] With solution coating method , when each layer is form 
ed, component which forms eachlayer or component and binder 
resin etc, melting in suitable organic solvent ( for example 
hexane , octane , decane , toluene , xylene , ethyl benzene , 
1 - methyl naphthalene or other hydrocarbon solvent , for 
example acetone , methyiethylketone , methyl isobutyl 
ketone , cyclohexanone or other ketone solvent , for example 
dichloromethane , chloroform, tetrachloro methane , 
dichloroethane , trichloroethane , tetrachloroethane , 
chlorobenzene , dichlorobenzene , chlorotoluene or other 
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halogenated hydrocarborra>lvent , for example ethyl acetate , 
butyl acetate , amyi acetate or other ester type solvent , for 
example methanol , propanol , butanol , pentanol , hexanol , 
cyclohexanol , methyl cellosolve , ethyl eel losolve , 
ethyieneglycol or other alcoholic solvent , for example di butyl 
ether , tetrahydroluran , dioxane , anisol or other ether 
solvent , for example N^^limemylformarnide , N,N- 
dimethyiacetamide and 1 .- methyl - 2 - pyrrolidone , 1 ,3-di 
methyl - 2 - imidazolidinone , dimethyl sulfoxide or other 
polar solvent ) and/orwater, or dispersing it makes coating 
solution, it can form thin film withthe various painting 
method. 

[0045] Furthermore it is not something which especially is limit 
ed as themethod which is dispersed. It can disperse to fine 
particulate state making use of for example ball mill , sand mill , 
the paint shaker , attritor and homogenizer etc. In regard to 
concentration of coating solution, it is not something 
whichespecially is limited, desired thickness is produced it is 
possible with thepainting method which is executed, to set to 
concentration range which is suitedgenerally, it is a solution 
concentration of 0.1 to 50 weight% extent , preferably and 1 
to 30 weight% extent Furthermore when binder resin is used, 
it is not somethingwhich especially is limited in regard to 
amount used. Generally, vis-a-vis component which forms each 
layer (When element of single layer type is formed, in total 
weight of each componentconrronting), it sets tothe 5 to 99.9 
weight% extent , preferably , 10 to 99 weight% extent , more 
preferably and 1 5 to 90 weight% extent. 

[0046] In regard to film thickness of positive hole injection tra 
nsport layer, luminescent layer and electron-implanted 
transport layer, it isnot something which especially is limited. 
Generally, it is desirable to set to 5 nm to 5 m extent. 
Furthermore with objective which prevents contact withthe 
oxygen and moisture etc vis-a-vis element which is produced, 
the protective layer (stop layer) is provided, in addition element, 
is enclosed in for example paraffin ,the liquid paraffin , silicon 
oil , fluorocarbon oil and zeolite content fluorocarbon oil or 
other inactive substance and it canprotect. for example 
organic polymeric material ( for example fluorinated resin , 
epoxy resin, silicone resin , epoxy silicone resin , polystyrene, 
polyester, polycarbonate, polyamide. polyimide, 
polyanrudeimide,polyparaxylene, polyethylene and 
polyphenylene oxide ), inorganic material ( for example 
diamond thin film , amorphous silica , electrically insulating 
glass, metal oxide, metal nitride , metal carbonized substance 
and metal sulfide ), rurthermore it can list photocurable resin 
etc asthe material which is used for protective layer, with alone 
to use materialwhich is used for protective layer, it is possible, 
or plural to jointlyuse is possible, protective layer maybe 
structure more, in addition to be multilayer stnioureis possible. 
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[0047] In addition, is possible also fact that for example oxidiz 
ed metal film (for example aluminum oxide film) and metal 
fluoride filmare provided as protective film, tq electrode. In 
addition, to surface of for example anode, is possible also fact 
thatthe interracial layer (intermediate layer) which consists of 
for example organophosphorus compound , polysilane, 
aromatic amine derivative and the phthalocyanine derivative is 
provided Furthermore, electrode and for example anode can 
also use treating surface, with for example acid , ammonia/ 
hydrogen peroxide or plasma. 

[0048] It is used as for organic electroluminescent element of th 
is invention, generally, as element of direct current drive type, 
but as element of pulse drive type or alternating current drive 
type you can use. Furthermore applied voltage, generally, is 2 
to 30V extent for example panel type light source, various 
luminescent element , variousdisplay element , you can use 
organic electroluminescent element of this invention, for 
various label and various sensor etc. 

[0049] 

[Working Example(s)] This invention furthermore is explained 
in detail below, with Working Example ,but it is not something 
where of course, this invention is limited inthese. 

Working Example 1 

Ultrasonic cleaning it did glass substrate which possesses ITO tra 
nsparent electrode (anode) of thickness 200 nnimaking use of 
neutral detergent , acetone and ethanol. substrate was dried 
making use of nitrogen gas, furthermore U V/ ozoneafter 
washing, after locking in substrate holder of vapor deposition 
equipment, vapor deposition tankthe vacuum was done in 3 X 
10-6 Torr . First, on ITO transparent electrode, with vapor 
deposition rate 0.2 run/sec vapor deposition it did 4, 4' - bis 
(N - phenyl- N - (I* - naphthyl) amino ) biphenyl, in 
thickness of 75 nm, made positive hole injection transport 
layer. Next, on that, from vapor deposition source which 
differs, with vapor deposition rate 0.2 nm/sec codeposilion 
(weight ratio 100:0.5)it did compound (1-1 ) (Below , same) 
which is shown in tris (8 - quinolinolato) aluminum and Table 1, 
in thethickness of 50 nm, made luminescent layer. Next, with 
vapor deposition rate 0.2 nnvsec vapor deposition it did tris 
(8 - quinolinolato) aluminum, in thickness of the50 nm, made 
electron-implanted transport layer. Furthermore on that, with 
vapor deposition rate 0.2 nnVsec codeposition (weight ratio 
10: 1 ) doing magnesium and thesilver in thickness of 200 nm, it 
made cathode, produced the organic electroluminescent element. 
Furthermore vapor deposition executed while vacuum state of 
vapor depositiontank was maintained. In organic 
electroluminescent element which it produces, under dry 
atmosphere, when imparting itdoes direct current voltage of 
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1 2 V, current of 58 mA/cm2 flowed. light emitting of reddish 
amber of brightness 2240 cd/m2 was verified. 

r 

[0050] Working Example 2 to 14 

In Working Example 1 , at time of formation of luminescent la 
yer, other thanusing compound (1 - 2 to 1 - 14) for substituting 
which uses compound (1 - 1), organic electroluminescent 
elementwas produced with method which is stated in Working 
Example 1 . In respective element, under dry atmosphere, 
when imparting it does thedirect current voltage of 12V, light 
emitting of reddist amber was verified. Furthermore 
characterisnc was inspected, result was shown in theTable 2 
(Table 4). 

[0051] Comparative Example 1 

In Working Example 1 , at time of formation of luminescent la 
yer, without usingthe compound (1 - 1), vapor deposition it did 
in thickness of 50 nm making use ofjust tris (8 - quinolinolato) 
aluminum , other than making luminescent layer, it produced 
organic electroluminescent elementwith method which is stated 
in Working Example 1 . In this element, under dry 
atmosphere, when imparting it does direct current voltage ofthe 
12V, light emitting of green color was verified. Furthermore 
characteristic was inspected, result was shown in theTable 2. 

[0052] Comparative Example 2 

In Working Example 1 , at time of formation of luminescent la- 
yer, other thanusing 1,3,5,7,8 - pentamethyi - 4,4-di fluoro 
- 4 - bora - 3a,4a-di aza - s - indacene for thesubstituting 
which uses compound (1-1), organic electroluminescent 
element was produced with themethod which is stated in 
Working Example 1 . In this element, under dry atmosphere, 
when imparting it does direct current voltage ofthe 1 2V, light 
emitting of green color was verified. Furthermore 
characteristic was inspected, result was shown in theTable 2. 

[0053] 
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[Table 4] 
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[0054] Workmg Example 15 

Ultrasonic cleaning it did glass substrate which possesses ITO tra 
nsparent electrode (anode) of thickness 200 nnynaking use of 
neutral detergent , acetone and ethanol. substrate was dried 
making use of nitrogen gas, furthermore UV/ ozoneafter 
washing, after locking in substrate holder of vapor deposition 
equipment, vapor deposition tankthe vacuum was done in 3 X 
10-6 Torr . First, on ITO transparent electrode, with vapor 
deposition rate 0.2 nm/sec vapor deposition it did 4, 4' - bis 
(N - phenyl- N - (3* - methylphenyl) amino ) biphenyl, in 
thickness of 75 nm, made positive hole injection transport 
layer. Next, on that, from vapor deposition source which 
differs, with vapor deposition rate 0.2 rim/sec codeposition 
(weight ratio 100: 1 .0)it did tris (8 - quinolinolato) aluminum 
and compound (1 - 23), in thickness of 50 nm, made the 
luminescent layer. Next, with vapor deposition rate 0.2 nnVsec 
vapor deposition it did tris (8 - quinolinolato) aluminum, in 
thickness of the50 nm, made electron-implanted transport 
layer. Furthermore on that, with vapor deposition rate 0.2 
nm/sec codeposition (weight ratio 10: 1) doing magnesium and 
thesilver in thickness of 200 nm, it made cathode, produced the 
organic electroluminescent element. Furthermore vapor 
deposition executed while vacuum state of vapor 
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depositiontank was mamMR. In organic electroluminescent 
element which it produces, under dry atmosphere, when 
imparting itdoes direct current voltage of 12V, current of 58 
mA/cm2 flowed light emitting of reddish amber of brightness 
1950 cd/m2 was verified 
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[0055] Working Example 16 

Ultrasonic cleaning it did glass substrate which possesses ITO tra 
nsparent electrode (anode) of thickness 200 nm,making use of 
neutral detergent , acetone and ethanol. substrate was dried 
making use of nitrogen gas, furthermore UV/ ozoneafter 
washing, after locking in substrate holder of vapor deposition 
equipment, vapor deposition tankthe vacuum was done in 3 X 
10-6 Torr . First, in ITO transparent electrode, with vapor 
deposition rate 0.2 nnVsec vapor deposition it did 4, 4' - bis 
(N - phenyl- N - (3* - methylphenyl) amino ) biphenyl , in 
thickness of 75 nm, made positive hole injection transport 
layer. Next, on that, from vapor deposition source which 
differs, with vapor deposition rate 0.2 nm/sec codeposition 
(weight ratio 100:2.0)it did bis (2 - methyl - 8 - quinolinolato 
) aluminum- -oxb-bis (2-methyl-8- 
quinolinolato ) aluminum and compound (1 - 27), inthe 
thickness of50nm, made luminescent layer. Next, with vapor 
deposition rate 0.2 nm/sec vapor deposition it did tris(8- 
quinolinolato) aluminum, in thickness of the50 nm, made 
electron-implanted transport layer. Furthermore on that, with 
vapor deposition rate 0.2 nm/sec codeposition (weight ratio 
1 0: 1) doing magnesium and thesilver in thickness of 200 nm, it 
made cathode, produced the organic electrolurninescent element. 
Furthermore vapor deposition executed while vacuum state of 
vapor depositiontank was maintained. Inorganic 
electrolummescent element which it produces, under dry 
atmosphere, when imparting itdoes direct current voltage of 
12V, current of60mA/cm2 flowed, light emitting of reddish 
amber of brightness 2010 cd/m2 was verified. 
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[0056] Working Example 17 

Ultrasonic cleaning it did glass substrate which possesses ITO tra 
nsparent electrode (anode) of thickness 200 nrrynaking use of 
neutral detergent , acetone and ethanol. substrate was dried 
making use of nitrogen gas, furthermore UV/ ozoneafter 
washing, after locking in substrate holder of vapor deposition 
equipment, vapor deposition tankthe vacuum was done in 3 X 
10-6 Tor/. First, on ITO transparent electrode, with vapor 
deposition rate 0.2 nnVsec vapor deposition it did 4, 4* - bis 
(N - phenyl- N - (3' - methylphenyl) amino ) biphenyl, in 
thickness of 75 nm, made positive hole injection transport 
layer. Next, on that, from vapor deposition source which 
differs, with vapor deposition rate 0.2 nm/sec codeposition 
(weight ratio 100:4.0)it did bis (2,4-di methyl - 8 - 
quinolinolato ) aluminum - - oxo - bis (2,4-di methyl 
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-8-quinoIinolato) aluminum and compound(l - 16),inthe 
thickness of50nm, made luminescent layer. Next, with vapor 
deposition rate0.2nnVsec vapor deposition it did ins (8- 
quinolinolato) aluminum, in thickness of the50 nm, made 
electron-implanted transport layer. Furthermore on that, with 
vapor deposition rate 0.2 nnVsec codeposinon (weight ratio 
101) doing magnesium and thesilver in thickness of 200 nm, it 
made cathode, produced the organic elecmDluminescent element. 
Furthermore vapor deposition executed while yacuumstateof 
vapor depositiontank was maintained. In organic 
electroluminescent element which it produces, under dry 
atmosphere, when importing itdoes direct current votageof 
12V, current of 61 rnA/cm2 flowed, light emitting of reddish 
amber of brightness 1970 cd/m2 was verified. 

[0057] Working Example 18 

Ultrasonic cleaning it did glass substrate which possesses TO tra 
n^t electrode (anode) of thickness 200 remaking use of 
neural detergent, acetone and ethanol. substrate was dned 
making use of nitrogen gas, furthermore UV7 ozoneafter 
washing, after locking in substrate holder of vapor deposition 
equipment, vapor deposition tankthe vacuum was done in 3 X 
lo/Torr . First, on 1TO transparent electrode, with vapor 
deposition rate 0.2 nnVsec vapor deposition it did 4 4' -bis 
(N - phenyl- N - (3* - methylphenyl) amino ) biphenyl, in 
thickness of 75 nm. made positive hole injection transport 
layer Next, on that, from vapor deposition source which 
differs, with vapor deposition rate 0.2 nnVsec codeposition 
(weight ratio 100: 1 .0)it did tris (8 - quinolinolato) aluminum 
and compound (1 - 1% in thickness of 50 nm, it made 
theluirrinescenUayer which combines electron-implanted 
transport layer. Furthermore on that, with vapor deposition 
rate 0.2 nnVsec codeposition (weight ratio 10:1) doing 
magnesium and thesilver in thickness of 200 nm, it made 
• cathode, produced the organic electroluminescent element. 
Furthermore vapor deposition executed while vacuum state of 
vapor depositiontank was maintained. In organic 
electroluhiinescent element which it produces, under dry 
atmosphere, when imparting itdoes direct current voUage of 
12V, current of 58 mA/cm2 flowed, light emitting of reddish 
amber of brightness 1950 cd/m2 was verified. 

[0058] Working Example 19 

Ultrasonic cleaning it did glass substrate which possesses TO tra 
nsparent electrode (anode) of thickness 200 nnvrakmg use of 
neutral detergent, acetone and ethanol. substrate was dned 
making use of nitrogen gas, furthennore UV/ ozoneafter 
washing, after locking in substrate holder of vapor dep^mon 
equipment, vapor deposition tankthe vacuum was done m 3 X 
10-6 Torr . First, on ITO transparent electrode, with vapor 
deposition rate 0.2 nm/sec vapor deposition it did 4, 4' - bis 
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(N - phenyl- N - (3* - rnetfiphenyl) amine ) biphenyl, in 
thickness of 75 nm, made positive hole injection transport 
layer. Next, on that, with vapor deposition rate 0.2 nm/sec 
vapor deposition it did 1,1,4,4 - tetra phenyl - f ,3 - butadiene, 
inthe thickness of 50 nm, made luminescent layer. Next, on 
that, from vapor deposition source which differs, with vapor 
deposition rate 0.2 nnVsec codeposition (weight ratio 100:4. 
0)it did tris (8 - quinolinolato) aluminum and compound ( 1 - 1 ), 
in thickness of 50 nm, made the electron-implanted transport 
layer. Furthermore on that, with vapor deposition rate 0.2 
nnVsec codeposition (weight ratio 10: 1) doing magnesium and 
thesilver, in thickness of 200 nm, it made cathode, produced 
the organic electroluminescent element. Furthermore vapor 
deposition executed while vacuum state of vapor 
dei»sitiontankwasrnaintained. In organic electroliiminescent 
element which it produces, under dry atmosphere, when 
imparting itdoes direct current voltage of 14V, current of 52 
mA/cm2 flowed, light emission of blue of luminance 2270 
cd/m2 was verified. 
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[0059] Working Example 2 0 

Ultrasonic cleaning it did glass substrate which possesses ITO tra 
nsparent electrode (anode) of thickness 200 nm,making use of 
neutral detergent , acetone and ethanol. substrate was dried 
making use of nitrogen gas, furthermore UV/ ozoneafier 
washing, after locking in substrate holder of vapor deposition 
equipment, vapor deposition tankthe vacuum was done in 3 X 
10-6 Torr . First, on ITO transparent electrode, with vapor 
deposition rate 0.2 nm/sec vapor deposition it did 4, 4' - bis 
(N - phenyl- N - (3" - methylphenyl) amino ) biphenyl, in 
thickness of 75 nm, made positive hole injection transport 
layer. Next, on that, with vapor deposition rate 0.2 nm/sec 
vapor deposition it did compound (1 - 14), in thicknessof 50 
nm, made luminescent layer. Next, on that, with vapor 
deposition rate 0.2 nnVsec vapor deposition it did 1 ,3 - bis ( 5' - 
(p - t-butyl phenyl) - 1 ,3,4 - oxadiazole -2-yl ) benzene, in 
thickness of 50 nm, made electron-implanted transport layer. 
Furthermore on that, with vapor deposition rate 0.2 nm/sec 
codeposition (weight ratio 10: 1) doing magnesium and thesilver 
in thickness of 200 nm, it made cathode, produced the organic 
electroluminescent element. Furthermore vapor deposition 
executed while vacuum state of vapor depositiontank was 
maintained. In organic electroluminescent element which it 
produces, under dry atmosphere, when imparting itdoes direct 
current voltage of 14V, current of49mA/cm2 flowed, light 
emitting of reddish amber of brightness 1 990 cd/m2 was 
verified. 
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nsparent electrode (anode) of thickness 200 nnyraking use of 
neutral detergent, acetone and ethanol. substrate was dried 
making use of nitrogen gas, furthermore UV/ ozoneafter 
washing, after locking in substrate holder of vapor deposition 
equipment, vapor deposition tankthe vacuum was done in 3 X 
106 Torr . First, on 1TO transparent electrode, with vapor 
deposition rate 0.2 nnVsec vapor deposition it did compound ( 1 - 
10), in thethickness of 55 nm, made luminescent layer. Next, 
on that, with vapor deposition rate 0.2 nnVsec vapor 
deposition it did 1 ,3 - bis ( 5* - (p - t-butyi phenyl) - 1 3,4 - 
oxadiazole -2'-yi ) benzene, in thickness of 75 nm, made 
electron-implanted transport layer. Furthermore on that, with 
vapor deposition rate 0.2 nnVsec codeposition (weight ratio 
10: 1) doing magnesium and thestlver in thickness of 200 nm, it 
made cathode, produced the organic electroluminescent element. 
Furthermore vapor deposition executed while vacuum state of 
vapor depositiontank was maintained. In organic 
electroluminescent element which it produces, under dry 
atmosphere, when imparting itdoes direct current voltage of 
15V, current of68mA/cm2 flowed, light emitting of reddish 
amber of brightness 1 150 cd/ne was verified. 
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[0061] Working Example 2 2 

Ultrasonic cleaning it did glass substrate which possesses HO tra 
nsparent electrode (anode) of thickness 200 nmmaking use of 
neutral detergent, acetone and ethanol. It dried substrate 
making use of nitrogen gas, furthermore UV/ ozone washed. 
Next, on 1TO transparent electrode, luminescent layer of 400 
nm was formed poly N - vinyl carbazole (weight average 
molecular weight 150000) andthe 1 , 1 ,4,4 - tetra phenyl - 1,3 - 
butadiene (light emission component of blue), making use of 3 
wt% dichloroethane solution which contains the coumarin 6 ("3 - 
(2' - benzo thiazolyl) - 7-di.ethylamino coumarin " (light 
emission component of green color)), and compound (1-5), 
at ratio of respective weight ratio 100:5:3:2,with dip coating 
method . Next, after locking glass substrate which possesses this 
luminescent layer, in substrate holderof vapor deposition 
equipment, vapor deposition tank vacuum was done in 3 X 10- 
6 Torr . Furthermore, on luminescent layer, 3 - (4' - t-butyl 
phenyl) - 4 - phenyl - 5 - (4" - biphenyl) - 1 ,2,4 - triazole, 
with vapor deposition rate 0.2 nnvsec in thethickness of 20 
nm vapor deposition after doing, Furthermore on that, withthe 
vapor deposition rate 0.2 nm/sec vapor deposition it did tris 
(8 - quinolinolato) aluminum, in thickness of 30 nm andmade 
electron-implanted transport layer. Furthermore on thai, with 
vapor deposition rate 0.2 nnVsec codeposition (weight ratio 
10: 1) doing magnesium and thesilver in thickness of 200 nm, it 
made cathode, produced the organic electroluminescent element. 
Furthermore vapor deposition executed while vacuum state of 
vapor depositiontank was maintained. In organic 
electroluminescent element which it produces, under dry 
atmosphere, when imparting itdoes direct current voltage of 
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1 2 V, current of 74 mA/cm2 flowed, light emission of white of 
luminance 1280 cd/m2 was verified. 

• [0062] Working Example 2 3 

Ultrasonic cleaning it did glass substrate which possesses ITO tra 
nsparent electrode (anode) of thickness 200 nnyraking use of 
neutral detergent , acetone and ethanol. It dried substrate 
making use of nitrogen gas, furthermore UV/ ozonewashed. 
Next, on ITO transparent electrode, luminescent layer of 300 
nm was formed making use ofthe poly N - vinyl carbazole 
(weight average molecular weight 1 50000), 1 ,3 - bis ( 5 1 - (p - 1- 
butyl phenyl) - 1 ,3,4 - oxadiazole - 2 -yi ) benzene and 3 wt% 
dichloroethane solution whichcontains compound (1 - 35), at 
ratio of respective weight ratio 100:30:3, with dip coating 
method . Next, after locking glass substrate which possesses this 
luminescent layer, in substrate holderof vapor deposition 
equipment, vapor deposition tank vacuum was done in 3 X 1 0- 
6 Torr . Furthermore, on luminescent layer, with vapor 
deposition rate 0.2 nnVsec codeposition (weight ratio 1 0: 1 ) 
doing magnesiumand silver, in thickness of 200 nm, it made 
cathode, producedthe organic electroluminescent element. In 
organic electroluminescent element which it produces, under 
dry atmosphere, when imparting itdoes direct current voltage of 
1 5 V, current of 76 mA/cm2 flowed, light emitting of reddish 
amber of brightness 1360 cd/m2 was verified. 

[0063] Comparative Example 3 

In Working Example 2 3, at time of formation of luminescent 
layer, other thanusing 1 , 1 ,4,4 - tetra phenyl - 1 ,3 - butadiene 
in place of compound (1 - 35), organic electroluminescent 
element was producedwith method which is stated in Working 
Example 2 3 . In organic electric field element which it 
produces, under dry atmosphere, when imparting itdoes direct 
current voltage of 1 5V, current of 86 mA/cm2 flowed. 1 ight 
emission of blue of luminance 680 cd/m2 was verified. 

[0064] Working Example 2 4 

Ultrasonic cleaning it did glass substrate which possesses ITO tra 
nsparent electrode (anode) of thickness 200 nm,making use of 
neutral detergent , acetone and ethanol. It dried substrate 
making use of nitrogen gas, furthermore UV/ ozonewashed. 
Next, on ITO transparent electrode, luminescent layer of 300 
nm was formed polycarbonate (weight average molecular 
weight 50000) andthe 4, 4' - bis (N - phenyl - N - (3" - 
methylphenyl) amino ) biphenyl , making use of bis (2 - 
methyl - 8 - quinolinolato ) aluminum - - oxo - bis (2 - 
methyl - 8 - quinolinolato ) aluminum and 3 wt% 
dichloroethane solution which contains compound (1-7), 
atratio of respective weight ratio 1 00: 40 : 60 : 1 , with dip 
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coating method . Next, after locking glass substrate which 
possesses this luminescent layer, in substrate holderof vapor 
deposition equipment, vapor deposition tank vacuum was done 
in 3 X 10* Torr . Furthermore, on luminescent layer, with 
vapor deposition rate 0.2 nnVsec codeposition (weight ratio 
10: 1) doing magnesiumand silver, in thickness of 200 nm, it 
made cathode, producedthe organic electroluminescent element. 
In organic electroluminescent element which it produces, under 
dry atmosphere, when imparting itdoes direct current voltage of 
15 V, current of 66 mA/cm2 flowed, light emitting of reddish 
amber of brightness 1070 cd/m2 was verified. 



Ultrasonic cleaning it did glass substrate, making use of neutral d 
etergent, acetone and the ethanol. It dried substrate making 
use of nitrogen gas, furthermore UV7 ozonewashed. Next, on 
glass substrate, compound (1 - 1), with vapor deposition rate 0. 
2 nm/sec vapor deposition was done inthe thickness of 1 00 
nm On that, with vapor deposition rate 0.2 nm/sec 
codeposition (weight ratio 10:1) doing magnesium and silver, 
inthe thickness of 200 nm, it made cathode. Furthermore 
vapor deposition executed while vacuum state of vapor 
depositiontank was maintained, after that, after attaching 
Scotch tape on cathode, the Scotch tape when it peels off, with 
cathode, also thin film of compound (1 - l)peeled off from 
glass substrate, as for adhesive force of cathode 
beingsatisfactory was ascertained. 

[0066] Comparative Example 4 

In Working Example 2 5, other than using 1 ,3,5,7,8 - pentamet 
hyi _ 4 5 4-di fluoro - 4 - bora - 3a,4a-di aza -s - indacene 
in place of compound (1 - 1), thin film which cathode vapor 
deposition isdone was produced with method which is stated in 
Working Example 2 5 . after that, after attaching Scotch tape 
on cathode, the Scotch tape when it peels off, it peeled off 
between thin film of cathodeand 1 ,3,5,7,8 - pentamethyl - 4, 
4-di fluoro - 4 - bora - 3a,4a-di aza - s - indacene, as for 
adhesive force ofthe cathode being a deficiency was ascertained. 



[0065] Working Example 2 5 



[006 7] 



[0067] 

[Effects ofthe Invention] With this invention , it became possi 
ble to offer organic electroluminescent element where light 
emission luminanceis superior. 



[Hi] i « (a) ©aBamiiiaT'fca 



[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a outline structural diagram of 1 example (A) of 
organic electroluminescent element 
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[Figure 2] It is a outline structural diagram of 1 example (B) of o 
rganic electroluminescent element . ; 

[Figure 3] It is a outline structural diagram of 1 example (Q of o 
rganic electroluminescent element. 

[Figure 4] It is a outline structural diagram of 1 example (D) of 
organic electroluminescent element. 

[Figure 5] It is a outline structural diagram of 1 example (E) of o 
rganic electroluminescent element. 

[Figure 6] It is a outline structural diagram of 1 example (F) of o 
rganic electroluminescent element. 

[Figure 7] It is a outline structural diagram of 1 example (G) of o 
rganic electroluminescent element. 

[Figure 8] It is a outline structural diagram of 1 example (H) of 
organic electroluminescent element 

[Explanation of Reference Signs in Drawings] 

1: Substrate 

2: Anode 

3: Positive hole injection transport layer 

3a: Positive hole injection transport component 

4: kiminescent layer 

4a; Light emission component 

5: Electron-implanted transport layer 

5": Electron-implanted transport layer 

5a: Electron injection transport component 

6: Cathode 

7: Power supply 
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[Figure 2] 



[Figure 3] 



[Figure 4] 
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